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The torsion angle of the C— S0 2 — NH— C moiety in the title 
compound, C 13 H 10 Cl 3 NO 2 S, is 50.4(2)°. The sulfonyl and 
aniline benzene rings are tilted relative to each other by 
69.6 (1)°. The crystal structure is stabilized by N— H- ■ O 
hydrogen bonds, linking the molecules into zigzag chains 
parallel to the b axis. 

Related literature 

For the preparation of the title compound, see: Savitha & 
Gowda (2006). For hydrogen-bonding preferences of sulfon- 
amides, see: Adsmond & Grant (2001). For studies on the 
effects of substituents on the structures and other aspects of 
A/-(aryl)-amides, see: Gowda et al. (2000). For /V-(aryl)- 
methanesulfonamides, see: Gowda et al. (2007). For jV-(aryl)- 
arylsulfonamides, see: Gelbrich et al. (2007); Perlovich et al. 
(2006); Rodrigues et al. (2011); Shetty & Gowda (2005). For 
A/-(chloro)-arylsulfonamides, see: Gowda & Kumar (2003). 
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Experimental 

Crystal data 

Ci 3 H 10 Cl 3 NO 2 S 
M r = 350.63 



b = 9.8803 (9) A 
c = 16.163 (2) A 
P = 99.286 (9)° 
V = 1450.1 (3) A 3 
Z = 4 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.035 

W R(F 2 ) = 0.097 

S = 1.03 

2966 reflections 

184 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 0.77 mm -1 
T = 293 K 

0.48 x 0.44 x 0.36 mm 



Diffraction, 2009) 

T min = 0.708, r max = 0.768 
5387 measured reflections 
2966 independent reflections 
2381 reflections with / > 2a(T) 
R iM = 0.011 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.34 e A~ 3 

Ap mi „ = -0.41 e A~ 3 



D-H-A 


D—H H-A 


D-A 


D-H-A 


N1-H1N---02' 


0.85 2.64 


3.446 (2) 


161 


Symmetry code: (i) —x - 


hl,y + i, -z+i. 







Monoclinic, P2Jc 
a = 9.2007 (9) A 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXE97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

VZR thanks the University Grants Commission, Govern- 
ment of India, New Delhi, for the award of an RFSMS 
fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5680). 
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Comment 

The sulfonamide moiety is the constituent of many biologically significant compounds. The hydrogen bonding preferences 
of sulfonamides have been investigated (Adsmond & Grant, 200 1). As part of our studies on the effects of substituents on the 
structures and other aspects of A^aryfj-amides (Gowda et al, 2000), ^-(ary^-methanesulfonamides (Gowda et al., 2007), 
A^ary^-arylsulfonamides (Rodrigues et al, 2011; Shetty & Gowda, 2005) and A r -(chloro)-arylsulfonamides (Gowda & 
Kumar, 2003), in the present work, the crystal structure of 4-Chloro-2-methyl-A L (2,3-dichlorophenyl)benzenesulfonamide 
(I) has been determined (Fig. 1). 

In (I), the conformation of the N — C bond in the C — SO2 — NH — C segment has trans and gauche torsion angles with 
the S=0 bonds. Further, the the N — H bond is syn to the ort/io-methyl group in the sulfonyl benzene ring as well as to the 
ortho-Cl and meta-Cl atoms in the anilino ring of (I). The molecule is bent at the S atom with the C — SO2 — NH — C torsion 
angle of 50.35 (20)°, compared to the value of -52.0 (2)° in 2,4-Dichloro-A r -(2,3-dichlorophenyl)benzenesulfonamide (II) 
(Rodrigues et al., 2011). 

The sulfonyl and the aniline benzene rings are tilted relative to each other by 69.6 (1)°, compared to the value of 67.7 (1)° 
in (II). 

The other bond parameters in (I) are similar to those observed in (II) and other aryl sulfonamides (Perlovich et al., 2006; 
Gelbriche?a/.,2007). 

The crystal structure is stabilized by N — H—O hydrogen bonds linking the molecules to zigzag chains parallel to the 
b-axis. Part of the crystal structure is shown in Fig. 2. 

Experimental 

The solution of m-chlorotoluene (10 ml) in chloroform (40 ml) was treated dropwise with chlorosulfonic acid (25 ml) at 0 
0 C. After the initial evolution of hydrogen chloride subsided, the reaction mixture was brought to room temperature and 
poured into crushed ice in a beaker. The chloroform layer was separated, washed with cold water and allowed to evaporate 
slowly. The residual 2-methyl-4-chlorobenzenesulfonylchloride was treated with 2,3-dichlorolaniline in the stoichiometric 
ratio and boiled for ten minutes. The reaction mixture was then cooled to room temperature and added to ice cold water 
(100 ml). The resultant solid 4-chloro-2-methyl-/V- (2,3-dichlorophenyl)-benzenesulfonamide was filtered under suction 
and washed thoroughly with cold water. It was then recrystallized to constant melting point from dilute ethanol. The purity 
of the compound was checked and characterized by recording its infrared and NMR spectra (Savitha & Gowda, 2006). 

Prism like colourless single crystals used in X-ray diffraction studies were grown in ethanolic solution by slow evapor- 
ation at room temperature. 
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Refinement 

The H atom of the NH group was located in a difference map and its coordinates were refined with the N — H distance 
restrained to 0.86 (2) %A. The other H atoms were positioned with idealized geometry using a riding model with the aromatic 
C — H = 0.93A and methyl C — H = 0.96 A. All H atoms were refined with isotropic displacement parameters. The (7i S0 (H) 
values were set at 1.2{7 e q(C-aromatic, N) and 1.5(7 e q(C-methyl). 



Figures 




Fig. 1. Molecular structure of the title compound, showing the atom labelling scheme and dis- 
placement ellipsoids are drawn at the 50% probability level. 



Fig. 2. Molecular packing of (I) with hydrogen bonding shown as dashed lines. 



4-Chloro-iV-(2,3-dichlorophenyl)-2-methylbenzenesulfonamide 



Crystal data 
Ci 3 H 10 Cl 3 NO2S 
M,- = 350.63 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.2007 (9) A 
6 = 9.8803 (9) A 
c = 16.163 (2) A 
(3 = 99.286 (9)° 
V= 1450.1 (3) A 3 
Z=4 



F(000) = 712 

D x = 1.606 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2185 reflections 

6 = 2.6-27.8° 

|i = 0.77 mm 1 
7=293 K 
Prism, colourless 
0.48 x 0.44 x 0.36 mm 



Data collection 



Oxford Diffraction Xcalibur 

diffractometer with a Sapphire CCD detector 

Radiation source: fine-focus sealed tube 

graphite 

Rotation method data acquisition using co scans 



2966 independent reflections 

2381 reflections with / > 2a(7) 
i? lnt = 0.011 

©max = 26.4°, 9 m ; n = 2.6° 



sup-2 



supplementary materials 



Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 

r min = 0.708, r max = 0.768 £ = -12^5 

5387 measured reflections / = -14— >20 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.035 

wR(F 2 ) = 0.097 

S= 1.03 

2966 reflections 
184 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[a 2 (F 2 ) + (0.0497P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.34 e A" 3 
Ap min = -0.41 e A~ 3 



0.5987P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 
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11- *IT1 


CI 


0.6255 (2) 


0.1548 (2) 


0.37135 (13) 


0.0382 (4) 


C2 


0.5972 (2) 


0.1912(2) 


0.45097 (13) 


0.0420 (5) 


C3 


0.6623 (3) 


0.1129(2) 


0.51881 (15) 


0.0515 (6) 


H3 


0.6447 


0.1335 


0.5724 


0.062* 


C4 


0.7520 (3) 


0.0060 (3) 


0.50742 (16) 


0.0575 (6) 


C5 


0.7808 (3) 


-0.0285 (3) 


0.42980 (18) 


0.0643 (7) 


H5 


0.8429 
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0.4233 


0.077* 


C6 


0.7158(3) 


0.0459 (2) 


0.36098 (16) 


0.0519(6) 
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0.3076 
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C7 
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C8 


0.8590 (2) 
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0.5177 (2) 
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0.0405 (5) 


C10 


1.0985 (2) 


0.4344 (3) 


0.32855 (14) 


0.0483 (6) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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110.90 (10) 


CIO — C9 — C8 


120.4 (2) 


Nl — si — ci 


106.62 (9) 


CIO — C9 — C13 


119.81 (17) 






p/: pi pi pi 
Co — C 1 — C2 — C3 


-0.5 (3) 


r^"7 r^o r^n /"'lo 
C / — Co — C9 — C13 


1 *7n z/z ( 1 c\ 
1 /y.DO (ID) 


CI pi /-T} PO 

b 1 — C 1 — tz — C3 


1 7o on / 1 c\ 

_ i /y.yu (id) 


C12 — Co — Cy — C13 


-0.3 (2) 


p/: p 1 pi p 1 *5 
Co — C 1 — Cz — C 1 3 


1 / / . / (Z) 


f^Q f^d nn pi i 

Co — cy — ciu — cii 


U.O (3) 


c 1 p 1 pi 

Si — CI — Cz — CI 3 


-1.7 (3) 


pn pn nn pi 1 

ci3 — cy — CIU — CI 1 


1 *7n n ( i ^\ 

—i /y. / / (1 /) 


pi pi pi p/i 
C 1 — Cz — C 3 — C4 


0.9 (3) 


pn pin P11 pii 
cy — C 1 U — C 1 1 — C 1 2 


0.2 (4) 


p 1 1 PI /"'T P A 

C 1 3 — Cz — C3 — C4 


-177.4 (2) 


pin P11 P1*> p~7 

C10 — Cll — C12 — C7 


-0.7 (4) 


C2— C3— C4— C5 


-0.2 (4) 


C8— C7— C12— Cll 


0.5 (3) 


C2— C3— C4— Cll 


179.02 (17) 


Nl— C7— C12— Cll 


179.0 (2) 


C3— C4— C5— C6 


-0.8 (4) 


C12— C7— Nl— SI 


45.0 (3) 


Cll— C4— C5— C6 


179.9 (2) 


C8— C7— Nl— SI 


-136.50 (18) 


C4 — C5 — C6 — C 1 


1.2(4) 


C7— Nl— SI— 02 


-64.3 (2) 
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C2— Cl— C6— C5 
SI— CI— C6— C5 
C12— C7— C8— C9 
Nl— C7— C8— C9 
C12— C7— C8— C12 
Nl— C7— C8— C12 
C7— C8— C9— CIO 
C12 — C8 — C9 — C 1 0 



-0.5 (4) 
178.9 (2) 
0.3 (3) 
-178.25 (18) 
-179.84 (16) 
1.6(3) 
-0.8 (3) 
179.27 (16) 



C7— Nl- 
C7— Ni- 
ce— Cl- 
C2— Cl- 
C6— Cl- 
C2— Cl- 
C6— Cl- 
C2— Cl- 



-Sl— Ol 
-SI— Cl 
-SI— 02 
-SI— 02 
-SI— Ol 
-SI— Ol 
-SI— Nl 
-SI— Nl 



167.74(17) 

50.3 (2) 
8.5 (2) 
-172.06 (17) 
139.71 (18) 
-40.9 (2) 
-107.36 (18) 

72.04 (19) 



Hydrogen-bond geometry (A, °) 

D—H-A 

Nl— H1N-02' 

Symmetry codes: (i) -x+1, >>+l/2, -z+1/2. 



D — H 
0.85 



2.64 



D—A 
3.446 (2) 



D—H-A 
161. 



sup-6 



supplementary materials 




sup-7 



supplementary materials 




sup-8 



